Activation of the Protein Kinase B (Akt) Reduces Nur77-induced Apoptosis During Early Brain Injury after Experimental Subarachnoid Hemorrhage in Rat.
Nur77 is a potent pro-apoptotic member of the orphan nuclear receptor superfamily. Our previous study revealed Nur77-mediated apoptosis is also involved in early brain injury (EBI) after experimental subarachnoid hemorrhage (SAH). Previous researches show that Protein Kinase B (Akt) negatively regulates Nur77 DNA binding and apoptosis by phosphorylating Nur77. To determine whether activation of Akt is directly associated with Nur77 dependent apoptosis pathway, we hypothesized that insulin, an activator of Akt, may effectively ameliorate EBI by inhibiting Nur77 transcriptional activity. This study was designed to explore the neuroprotective effects of insulin in EBI after SAH. Adult male Sprague Dawley (SD) rats were randomly assigned to three groups: control, SAH, and SAH + insulin. 0.2 U/kg insulin was administered subcutaneous, starting 30 min after the SAH induced, 3 times/d. Insulin significantly activated Akt, increased the phosphorylation of Nur77 and alleviated increases in Bcl-2 and cyto C associated with SAH induction. Improvement of neurological deficit, alleviation of brain edema, and amelioration of EBI were obtained after treatment of insulin. TUNEL-positive cells were reduced markedly in brain cortex by insulin. Our studies indicate activation of Akt plays important roles in inhibiting the Nur77-dependent apoptotic pathway. These findings strongly support the hypothesis that insulin treatment can ameliorate EBI after experimentally induced SAH.